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Water Quality Assessment of Farmville, VA

Meghan Hall
Department of Chemistry, Longwood University
Faculty Mentors: Dr. Sarah Porter

• It is important to take samples from multiple places to have a
full assessment of Farmville’s water quality.
• Samples were taken from Chichester, and Walk2Campus
apartment, a house that uses well water, and Hampden-Sydney
College.

Table 1. Chosen parameters for water analysis.

Parameter

Reasoning

Water Hardness

Mg+2 and Ca+2 in hard water react with soap to form
“scale” an insoluble salt, which can build up on pipes
Lead poisoning can cause cardiovascular effects,
increased blood pressure, decreased kidney function

[Lead]
[Chlorine]

High chloride levels can corrode pipes, pumps, and
fixtures like toilets and faucets

[Nitrate]

Nitrate levels can cause methemoglobinemia and can also
help algae and other organisms to grow.

Research Question
Can conclusions about the water quality in
Farmville be made using the parameters of
water hardness, lead, chlorine, and nitrate over
four samples?

Sample

Water Hardness

Walk2Campus Apartment Shower
Chichester Water Fountain
Hampden-Sydney Lab Faucet
Farmville Resident Well Water

19.225 ppm CaCO3
37.77 ppm CaCO3
37.051 ppm CaCO3
28.237 ppm CaCO3
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Table 2. Water Hardness in Samples.

peak height (uV)

• Access to clean, safe water is an important factor when
considering places to live.
• Most people in the United States are fortunate enough to have
safe water, but places like Flint, Michigan still struggle with
this.
• There are many parameters to test in order to assess water
quality, including:
Water Hardness
Chlorine concentration

Conclusions

Results
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Figure 1. Lead concentration. Shown above
is the graph of standard additions used to
determine lead concentration. Results are
shown in the table below.

Sample
Walk2Campus Apartment
Shower
Chichester Water Fountain
Hampden-Sydney Lab Faucet
Farmville Resident Well
Water

0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0
-0.1

Undetected
4.478 ppm
Undetected

• The lead concentration results were conclusive only for
the HSC sample, which was found to be 4.478 ppm.
• The maximum lead concentration in drinking water, set
by the EPA, is zero.
• Therefore, the other samples with undetectable lead
concentrations are safe according to this parameter.
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Figure 2. Nitrate concentration. Shown
above is the graph of nitrate standards used to
determine nitrate concentration. Results are
shown in the table below.
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• The EPA has not set a guideline for hardness in drinking
water, but under 60 ppm is considered soft.
• All samples were soft, but the samples from Longwood
and Chichester academic buildings had the hardest water,
likely due to scale buildup.

Sample

[Nitrate]

Walk2Campus Apartment
Shower
Chichester Water Fountain
Hampden-Sydney Lab Faucet
Farmville Resident Well
Water

21.333 ppm NO333.901 ppm NO321.428 ppm NO338.928 ppm NO3-

Table 3. Overall water quality results, based on test strip.
Sample

Water
Hardness

[Lead]

[Chlorine]

[Nitrate]

Walk2Campus Apartment
Shower

50 ppm (hard)

0 ppb

1 ppm

0-10 ppm

Chichester Water Fountain

100 ppm (hard)

0 ppb

0-1 ppm

0-10 ppm

Hampden-Sydney Lab Faucet

--

--

--

--

Farmville Resident Well Water

50 ppm (hard)

0 ppb

0 ppm

10 ppm

Test
Strip

[Nitrate]

[Chlorine]

[Lead]

Water hardness

EDTA
titration

• The EPA has recommended that all nitrate levels are
below 10 ppm in drinking water.
• All samples resulted in higher nitrate concentration than
recommended, which could be due to the agricultural
region Farmville is located in.
• Based on a full analysis of data, and considering EPA
recommendations, the Walk2Campus sample, the
Chichester sample, and the well water sample all pass as
acceptable drinking water.
• Due to the lead concentration in the sample from HSC,
this sample failed and is not acceptable to drink.
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Methods
Anodic
Stripping
Voltammetry

• The chlorine levels were determined through a test strip.
• Initially, a chloride ion-selective electrode was to be
used, but instrument error occurred.
• Based on the test strips, chlorine levels are under 4 ppm,
which is acceptable according to the EPA.

Griess
reaction
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Figure 3. Photos of methods for each parameter. (Left to Right: hardness, lead, chlorine, nitrate).

Thank you to the Chemistry Department and Dr. Porter. Thank
you to Devin McCann and Dr. Deifel for providing water
samples.

